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FOR THE YEAR EXDED JUNE 30, 1909
AS REQUIRED BY ACT OF CONGRESS, AUG. 30, 1890
Annual Report of the Director of the
Experiment Station
Brookings, S. D., October 14th, 1909.
President Robert L. Slagle,
College.
Dear Sir.—
I have the honor to make the following report of the
South Dakota Agricultural Experiment Station for the fiscal
year ending June 30th, 1909,
THE STAFF.
With the exception of the addition of J. V. Bopp, Chief As
sistant in Agronomy, H. J. Besley, Assistant in Agronomy, R.
A. Dutcher, Assistant in Chemistry, W. E. Joseph, Assistant
in Animal Husbandry, T. H. Lund, Assistant in Dairying, and
the resignation of Fred A. Coller as Assistant in Chemistry,
the personnel of the Station Staff remains the same as for last
year.
It became necessary to make these several additions on
account of the increased work in each department and to fill
vacancies.
Each man connected with the Experiment Station staff
spends part of his time in teaching his respective subject in the
college. But great care must be taken not to overburden
Station employes with teaching.
Several members of the Station Staff have been called on
from time to time to lecture at Farmer's institutes, county
fairs and state meetings of various kinds. Too much of thi§
kind of work would defeat the object for which the Experiment
Station was created.
N. E. Hansen, Horticulturist of the Station, who was
again appointed at the close of the last fiscal year by the
United States Department of Agriculture to make an explora
tion trip to Siberia, Mongolia, Manchuria, Turkestan, Trans-
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Caucasus and North Africa in search of seeds and plants suit
able to the conditions of the Northwest, did not return until
the spring of 1909, being absent about ten months.
J. H. Shepard, Chemist of the Station, was asked by the
British Government to testify in the bleached flour controversy
in London, England, and was absent about six weeks.
i : THE WORK.
The Experiment Station is divided into the following de
partments:—Agronomy, Animal Husbandry, Botany, Chem-
îstry. Dairy, Entomology, Horticulture and Veterinary.
The Station Co-operated with the United States Depart-
*mbnt of Agriculture in the following lines:—In growing sugar
beets; in dipping cattle affected with mange; in testing variet
ies of corn; in introducing grasses and forage plants suitable
for the Northwest; in distributing black leg vaccine; in dis-
-tributing the daily weather forecast; in growing different va
rieties of alfalfa in different sections of the state to determine
. their hardiness and different habits of growth.
PUBLICATIOJiS.
During the year six bulletins of twenty-five thousand copies
each were printed on the following subjects:—No. no. Prog
ress in Variety Tests of Oats; No. in, A Study of South Da
kota Butter with suggestions for improvement; No. 112, The
Killing of Mustard and other Noxious Weeds in the Grain
Fields by the use of Iron Sulphate; No. 113, Progress in Va
riety Tests of Barley; No. 114, Digestion Coefficients of
Grains and Fodders for South Dakota; No. 115, Report of
Work for 1907 and 1908 at the Highmore Sub-Station.
Bulletin No. no, reports the progress of the work done in
testing varieties of oats since 1899. The oat crop is one of
the principal crops in certain sections of the state and it is im
portant to determine by actual trial during a series of years
the best varieties for these conditions. This bulletin gives the
comparative yield of nineteen varieties, the time required for
each variety to mature, per cent affected by rust and the test
of each per bushel. This bulletin also contains a summary of
the meteorological records at the station for the past ten years.
• V. s V:..
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Bulletin No. in contains information on the making, of
butter. Farmers who furnish cream for the creameries and
the middle-men who handle the cream before it reaches its des
tination cannot exercise too high a degree of care in preserv
ing its qualities. First class butter cannot be manufactured
from poor cream. This bulletin includes many suggestions
which if followed will result in much good to the buttermakers
of South Dakota. In all defective samples of butter submitted
the cause was poor cream. In the thirty-eight samples of
butter from South Dakota examined by experts in the Chicago
market, the poor condition of the cream before the butter was
made was the common criticism.
Bulletin No. 112 includes the report of several spraying
experiments in killing mustard and other weeds in grain fields
made in co-operation with the American Steel and Wire Com
pany of Chicago, 111. Fields in diflerent sections of the state
were treated. The report shows that seventeen of the common
weeds found on many farms were entirely killed and many
others checked in their growth. Several cuts are included
showing the different phases and results of the work. This
butlletin has had a wide circulation. The demand has been
from all sections of the United States.
Bulletin No. 113 contains the report of the progress in va
riety tests of barley. As high as eighty-seven varieties were
grown in 1908. It gives the date of sowing, date of ripening,
number of days required to mature, per cent of smut, per cent
of rust, per cent lodged, weight per bushel and bushels per acre
for each variety. This bulletin also contains meteorological data
for different sections of South Dakota.
Bulletin No. 114 includes results obtained in feeding sheep
on forage plants and grains grown in South Dakota, to deter
mine the digestion co-efficient of each. It contains a chemical
analysis of each feed fed, the quality of each element consum
ed, the amount voided and the digestion co-efficient. Nearly
&11 the varieties of fodders and grains used are of comparatively
recent introduction into this state.
Bulletin No. 115 reports the work for the years 1907 and
1908 at the Highmore Sub-Station, including in detail the rota
tions practiced, the varieties of each cereal grown and the com-
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parative yield per acre at both the Breaking's and the'High-
more Stations.
Twenty-five thousand copies of each bulletin were printed.
The mailing list for the state alone now contains eighteen
thousand names, being an increase of two thousand over last
year. Many new names are added daily to the regular mailing
list for the state, which greatly increases the work in the office.
KEtOMAIE>DATIO>S.
The expense of printing the bulletins of the Station is met
entirely by the Hatch fund. There is a strong and increasing
demand in this state for information along general agricultural
lines. The many thousand of new settlers now coming into
this state especially need this help. As the Hatch fund cannot
be used for printing such bulletins I respectfully recommend
that a small appropriation be made by the state, annually, for
this purpose. All of the earlier bulletins are out of print.
The bulletins are sent in exchange for the following week
ly and monthly publications :—
Foreign.
Agricultural Gazette, Sydney, New South Wales, Australia.
Agricultural Chemistry, Bangalore, Mysore, South India.
Abteiling fur Samen kon trolle, Hamburg, Germany.
Bureau of Science, Manila, P. I.
Boletin da Agricultura, San Paula, Brazil.
Bulletin of the Department of Agriculture, Kingston,
Jamaica.
Division of Biology and Horticulture, Wellington, New
Zealand.
Department of Agriculture, Melbourne, Victoria, Australia.
Die Land Wirtschftlichen Versuchs Stationen, Berlin, Ger
many.
Estacion Experimental Para cana de agucai, Lima, Peru.
El Cultivo Del Triog, Buenos Ayres.
Hokido Agricultural Exp't Sta., Sapporo, Japan:
Journal of the Department of Agriculture, Adelaide, Aus
tralia.
Journal of the Department of Agriculture, Berlin, Germany.
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Las Orges Culliness, Milan, Italy.
Les Ravines Et Les Sables, Toulous, France.
Natal Agricultural Journal and Mining Record, Martiz-
Furg, South Africa.
New Zealand Dairyman, Wellington, New Zealand.
O Criador Pau lista, Sao Paulo, Brazil.
Rothamstad Experiment Station, Horpenen, London, Eng.
American.
Agricultural Eptomist, Spencer, Ind.
American Farm World, Chicago, 111.
American Fertilizer, Phil. Pa.
American Home Magazine, New York City.
American Miller, Chicago, 111.
American Sugar Industry, Chicago, 111.
American Swineherd, Chicago, 111.
Better Fruits, Hood River, Oregon.
Big Stone Headlight, Bigstone, S. D.
Cattle Specialist, Waukesha, Wis.
Childrens Friend, Sioux Falls, S. D.
Circle, New York City.
Chicago Markets, Chicago, 111.
Coleman's Rural World, St. Louis, Mo.
Cotton Seed, Atlanta, Ga.
Dairy Record, St. Paul, Minn.
Dakota Farmer, Aberdeen, S. D.
Deuch-American Farmer, Lincoln, Neb.
Drovers Journal Stockman, So. Omaha, Neb.
Elgin Dairy Report, Elgin, 111.
Farm and Real Estate Journal, Traer, Iowa.
Farm and Stock, St. Joseph, Mo.
Farm, Field and Fireside, Chicago, 111.
Farm Folks, Kansas City, Mo.
Farm Journal, Phila., Penn.
Farm Life, Chicago, 111.
Farm Press, Chicago, 111.
Farm Progress, St. Louis, Mo.
Farm Star, Indianapolis, Ind.
Farm, Stock and Home, Minneapolis, Minn.
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Farmer, St. Paul, Minn.
Farmer and Breeder, Sioux City, la.
Farmers and Drovers' Journal, Union Stock Yards, Chi
cago, 111.
Farmers Guide, Huntington, Ind.
Farmers Tribune, Sioux City, Iowa.
Field and Farm, Denver, Colorado.
Flour and Feed, Milwaukee, Wis.
Forestry and Irrigation, Washington, D. C.
Fruit Grower, St. Joseph, Mo.
Furrow, The, Iowa State College.
Gos-podarz, Omaha, Neb.
Hoards Dairyman, Ft. Atkinson, Wis.
Holstein-Friesian World, Ithaca, N. Y.
Homestead, Des Moines, la.
Hospodarske Listy, Chicago, 111.
Illuminated World Life, Minneapolis, Minn.
Indian School Journal, Chilvier, Okla. ^
Industrious Hen, Knoxville, Tenn.
Jersey Bulletin, Indianapolis, Ind.
Kimball's Dairy Farmer, Waterloo, la.
Kansas Farmer, Topeka, Kan.
Lebanon Independent, Lebanon, S. D.
Live Stock and Dairy Journal, San Francisco, Cal.
Louisana Planter, New Orleans, La.
Metropolitan and Rural Home, New York, City.
Minnesota and Dakota Farmer, Brookings, S. D.
Mitchell Republican, Mitchell, S. D.
Modern Farmer, St. Joseph, Mo.
Missouri Agricultural College Farmer, Columbia, Mo.
National Farmer, Winona, Minn.
National Geographic Magazine, Washington, D. C.
National Grange, Philadelphia, Pa.
National Stockman & Farmer, Chicago, 111.
Nebraska Farmer, Lincoln, Neb.
Northwestern Agriculturist, Minneapolis, Minn.
Orange Judd Farmer, Chicago, 111.
Pacific Dairy Review, San Francisco, Cal.
Planter's Journal, Memphis, Tenn. .
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Poultry Husbandry, Waterville, N. Y.
Practical Dairyman, New York City.
Progressive Poultry Journal, Mitchell, S. D.
Pure Products, New York City,
Reliable Poultry Journal, Quincy, 111.
Rural New Yorker, New York City.
Sioux Valley News, Canton, S. D.
Spokesman Review, Spokane, Wash.
South Dakota Farmer, Sioux Falls, S. D.
Southern Farm Magazine, Baltimore, Md.
Successful Farming, Des Moines, la.
Successful Poultry Journal, 355 Dearborn St., Chicago.
Sugar Beet, Pil., Pa.
Wallace's Farmer, Des Moines, la.
Weekly Live Stock Report, Chicago, 111.
At the beginning of the fiscal year the Hatch and Adams
Funds were apportioned to the nine different departments as
follows:
THE HATCH EUAD.
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Veterinary sgo.oo
Total . . .$I IQOG.GO
Grand Total ....$26000.00
These funds are expended in' accordance with regulations
promulgated by the United States Department of Agriculture,
Washington, D. C.
The Adams Fund increases $2000.00 annually until
$15000.00 is reached. The state will then be receiving $30000,-
00 from the federal government for experiments along agri
cultural lines.
The state makes small appropriations for the support of
stations at Highmore, Eureka and Cottonwood. The chief
of the Agronomy Department is superintendent of these sta
tions.
DEPARTMENT OF ANIMAL HUSBANDRY.
Three different experiments with live stock were conducted
during the fiscal year, as follows: (i) Feeding lambs on dif
ferent grain rations while on rape pasture; (2) Breeding west
ern ewes to pure bred rams and feeding progeny on the same
kind of a grain ration;*(3) Feeding steers of different ages on
the same kind of a grain ration.
These experiments have not been completed as it was.
considered advisable to secure the results of several trials
before publishing. Experiment No. i is to determine the
best grain to feed lambs on rape pasture. The lambs were
bought in the open market and divided into cix lots of twelve
head each. Lot i was fed corn and rape; lot 2 barley and rape;
lot 3 speltz arid rape; lot 4 oats and rape; lot 5 a mixture of
grains and rape; lot 6 rape pasture alone. Dwarf Essex rape
seed when sown with grain in the spring, or in the corn field
after last plowing in the summer furnishes an abundance of
feed valuable for nearly all kinds of live stock and especially
sheep.
Many farmers of the northwest practice the sowing of rape-
in their fields and great claims are made as to its value.
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Experiment No. 2 is to determine the best of the six
leading breeds of sheep to use on the western-bred ewe, wool
and mutton considered. This experiment has been in progress
for four years and the results are to be published at the ctm-
clusion of next year's work.
Experiment No. 3 is to determine the most profitable age
to feed steers for market. Other experiments will be con
ducted along this line before results are published.
In all feeding experiments the result of several trials is of
greater value than the result of one because individuality is a
prominent factor, especially in experiments of this nature.
The demand for bulletins along live stock lines is in
creasing annually as thousands of new settlers are coming into
the state and many farmers beyond the borders of our own
state request information contained therein. Most of the edi
tions of the bulletins along this line have long since been ex
hausted.
Eight thousand doses of black-leg vaccine were sent out
during* the year. This is done in cooperation with the United
States Department of Agriculture.
The reports submitted herewith give a more detailed ac
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FINANCIAL REPORT.
James W. Wilson, Director South Dakota Experiment Station.
Dear Sir:—
I transmit herewith the financial report for the Experiment
Station for the fiscal year ending June 30th, 1909. This report
includes, besides the Home Station at Brookings, the financial
statement for the Sub-stations at Highmore, Eureka and
Cottonwood.
The South Dakota Agricultural Experiment Station—In Account With
The United Stsites Appropriations 1908-1909,
Dr. Hatch Fund Adams Fund
To balance from appropriations for 1907-1908
Receipts from the treasurer of the United States
as per appropriations for fiscal year ending
June 30, 1909, under acts of Congress approved
March 2, 1887 (Hatch Fund) and March 16,
1906 (Adams Fund) $15000.00 $11000.00
Cr.
By Salaries 6255.02 5080.00
Labor 2590.08 4141.32
Publications 1882.07
Postage and stationery 302.17 8.10
Freight and express 99.05 553.48
Heat, light, water and power 9.75
Chemical supplies 365.25 78.68
Seeds, plants, and sundry supplies 624.12 229.95
Fertilizers 18.80
Feeding stuffs 379.61 188.22
Library 169.50
Tools, implements, and machinery 74.55 40.45
Furniture and fixtures 18.50
Scientific apparatus 871.84 99.78
Live stock 976.46 425!oO
Traveling expenses 258.39
Contingent expenses 15.00






Disluirsements of Hatch and Adams Funds by Departments.
Department Hatch Fund Adams Fund
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Receipts and Disbursements of Otlier than Federal Experiment Sta
tion Funds.
Receipts.
Balance on hand July 1, 1908. Home Station (Sales of
Produce) | 674.99
Balance on hand July 1, 1908. Experiment Sub-Station Fund.. 665.06
Received from Land Endowment for Experiment Sub-Station
Fund 1099.33
Received from Sales of Produce. Home Station 2693.19
Received from Sales of Produce. Highmore Sub-Station 476.17
Received from Sales of Produce. Eureka Sub-Station 509.53





Postage and stationery . 135.05
Freight and express 169.07
Heat, light, water and power 13.84
Seeds, plants and sundry supplies 790.15
Fertilizers • 9.40
Feeding stuffs 772.15
Tools, implements and machinery 404.96








Home Station. Agronomy $188.11
Home Station. Horticulture 735.88
Home Station. Animal Husbandry 797.01




Balance on hand June 30, 1909 1551.21
Total Expenditures $8118.27
Respectfully submitted,
—R. A. Larson, Secretary.
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AGRONOMY DEPARTMENT.
Brookings, S. D., Sept. 30, 1909.
Mr. James W. Wilson,
Director Agricultural Experiment Station,
Brookings, South Dakota.
Sir:—
I have the honor tc) submit the annual report of the
Agronomy Department.
The principal lines of work for this Department, as in
previous years were, rotation of crops, which was started in
1897, adaptation and improvement of cereal and acclimatiza
tion tests and yields with forage plants.
In addition to the work at the Brookings Station, the
Department has charge of all the work at the Sub-stations at
Highmore, Eureka and Cottonwood.
On the whole the year has been very favorable to ex
perimental work. As a rule most of the crops were free from
attacks of disease.
PUBLICATIONS.
Three Bulletins were prepared during the year. Bulletin
No. no. Progress in Variety Tests of Oats. Bulletin No. 113,
Progress in Variety Tests of Barley. Bulletin No. 115, Report
of Work for 1907 and 1908 at Highmore Sub-station.
Bulletin No. no records the work in oats which began
in 1899. The seed of nearly all the varieties mentioned in this
Bulletin was furnished by the Bureau of Plant Industry, United
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Bulletin No. 113 reports the progress of work which has
been done in testing different varieties of barley. The prepara
tion of the seed bed and harvesting receive some mention.
Emphasis, however, is placed upon the value of pure seed
and the uses of Barley.


































































































00 b . t3





















In addition to the work mentioned in the last annual re
port of this Department, crop rotations were extended, also
two systems of farming were started. A system of Grain
Farming versus a system of Stock Farming. Each system so
arranged to keep up the productive capacity of the soil. "Agri-
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culture is the fundamental support of the American nation, and
soil fertility is the absolute support of Agriculture."
The forage work was extended and now includes six
thousand five hundred (6500) plants of alfalfas and clvovers
received from Prof. N. E. Hansen, of this Station. The seed
of these plants was secured by Prof. Hansen in his several'
trips into Siberia, Russia, and other countries as an explorer '
for the United States Department of Agriculture.
OATS.
Twenty-seven of the varieties of Oats tested at Brookings
are here mentioned. The seed was grown April i6th to May ist
at the rate of two bushels per acre.




Lincoln No. 151 12 bu.
Garton White |2 bu.
Danish No. 441 |2 bu.l
Belyak No. 10624 ; |2 bu.|
Red Algerian No. 10269 2 hu.
North Finnish Black 2 bu.
Kherson 2 bu.
Tobolsk 2 bu.
Bavarian No. 150 2 bu.
White Schonen No. 153 2 bu.
Wide Awake No. 154 2 bu.
Abyssinian No. 155 2 bu.
Columbus No. 156 2 bu.
Swedish Select 2 bu.
White Tartar No. 445 2 hu.
Canadian No. 444 2 bu.
Sparrowbill No. 143 2 bu.
White Bonanza 2 bu.
White Oats No. 150 2 bu.
Black Egypt 2 bu.
Banner No. 160 2 bu.
American Triumph No. 162 .. 2 bu.
American Beauty No. 163 ... 2 bu.
Golden Beauty No. 159 2 bu.
Holstein Prolific No. 158 ....|2bu.















































































































The average crop of 1908 of the twenty-seven varieties
was 17.25 bushels.
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BARLEY.
Forty-two varieties of Barley were grown during the
season of 1908.
Seeding was begun April 20th and completed April 30th,
Seed was used at the rate of eight pecks per acre except
in the case of the Hulless variety where only six pecks were
used.




























8-4 I 96 38 1001 85|90 40132.7
" I 96 38 lOOj 85|90 40|23.17
" 96 38 100 85 90 60 26.47
96 40 100 85 90 2 22.94
8-10 10230 100 80 80] 5 19.75
8-5 97 34 100 85 85 |.. 20.25
8-6 98 37 100 90 85 .. 17.77
8-6 98 34 100 90 90 .. 18.0
8 4 96 36 100 90 90 5 12.94
8-5 97 36 100 90 80| .. 14.74
8-5 97 30 100 75 90 .. 8.47
8-5 97 34 100 85 90 .. 11.88
8-4 96 37 100 85 90 (..16.35
8-5 97 36 100 85 90 |. . 17.94
8-5 97 37 100 90 90 .. 25.88
8-5 97 36 100 90 90 .. 17.29
7-31 102 33 100 95 90 .. 30.12
7-31 102 36 100 95 90 |lO 31.34
8-5 97 35 100 90 85 I 5 17.95
8-5 97 35 100 90 90 2 21.25
8-5 97 381 100 80 90 5 19.88
7-29 90 38| 95 90 90 .. 27.44
8 5 97 30||- 95 100 95 .. 22.75
8-4 96 26 100 100 95 .. 11.87
8-5 97 30 100 90 80] .. 11.87
8-4 96]34 100 95 98 2 15.64
8-4 96|32 100 90 95 20 23.52
8-4 96|39 100 95 95 .. 30.62
8-4 96(38 100 9595 .. 21.53
8-4 96|34 98 100 95 . . 22.23
7-29 90|36 100 98 90 .. 35.33
7-31 92|37 jlOO 95 90 .. 30.77
7-31 92|32 1100 95 90 .. 22.44
8-5 97|35|| 98 90 85 .. 16.58
8-5 97|34||100 90 90 ..49.12
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DURUM WHEAT.
Twenty varieties of Durum .Wheat were grown.
All varieties were seeded April 21st. *
Seed was used at the rate of six pecks per acre.
Variety Test of Dnmm Wheat—1908.
Variety
Pererodka .; ' '. . .| 1350
Beldorv ... I , I 1471
Gharnovka • | 1546
Wild Goose' 1493






































The average crop in 1908 of the twenty varieties was
21.25 bushels.
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WHEAT.
Ten varieties of Wheat were grown.
All varieties were sown April 17th, except the Blue Stem
which was sown April i8th.
Variety Test of Wheat—1908.
Maturity Resistance
Variety
Minnesota 51 4-17 8-16 90 80 1 16.60
Minnesota 66 4-17 8-10 80 70 5 11.22
Minnesota 169 4-17 8-10 80 70 5 12.88
Minnesota 171 4-17 7-16 80 80 5 15.9
Ghirka i 1517 | 4-17 8-6 90 80 . 11.73
Manchuria I 2492 I 4-17 8-6 90 80 5 16.
Velvet Chaff 4-17 8-16 90 80 1 15.88
S. D. Climax 4-17 8-8 80 70 . 15.88
Red Fife ... 8-8 85 70 . 17.
Blue Stem 4-18 8-10 95 75 5 18.88




Fifteen varieties of Corn were grown. This test is a
cooperative test with Prof. C. P. Hartley, of the Bureau of
Plant Industry, Department of Agriculture, Washington, D. C.
Variety Test of Corn-1808.
Varieties




U. S. P. D. Selection No. 133
N. D. White Flint








N. D. Golden Dent
Minnesota No. 13
Bu.


















The average yield per acre of the fifteen varieties was
39.75 bushels.
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Temperature: Mean maximum, 82.09; mean minimum, 57.03; mean
5.06; maximum, 94; date, 10; minimum, 43; date, 7; greatest daily
range, 34; date, 16.
Precipitation: Total, 4.69 in.; greatest in 24 hours, 2.31; date, 25.
Number of Days: With .01 in. or more precipitation, 6; clear,
5; partly cloudy, 8; cloudy, 8.
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B. ®02 Q c8
night|nightl .03| \
P. M.IP. M.| .04J I
noon I I I
noon|noon .07eve. jeve. .20








































Temperature:- Mean maximum, 80.16; mean minimum, 52.51; mean
27.64; maximum, 91; date, 2; minimum, 38; date, 22; greatest dally
range, 41; date, 27.
Precipitation: Total, 2.37 inches; greatest in 24 hours, .60; date,
18.
Number of Days: With .01 Inch or more precipitation, 10; clear,
21; partly cloudy, 6; cloudy, 4.
Date of: Thunderstorms, 3, 9, 18, 31.
ANNUAL REPORT OP THE DIRECTOR

































































Temperature; Mean maximum, 81.56; mean minimum, 53.1; mean,
28.46; maximum, 99; date, 8; minimum, 24; date, 29; greatest daily
range, 27; date, 8.
Precipitation: Total, 3.89; greatest in 24 hours, 2.27; date, 26.
Number of Days. With .01 or more precipitation, 4; clear 23;
partly cloudy, 1; cloudy, 6.
Dates of: Killing frost, 28.
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1 59 26 33
2 77 44 33
3 76 52 24
4 75 47 28
5 68 54 14
6 69 39 25
7 53 24 29
8 63 24 39
9 70 32 38
10 65 39 26
11 52 19 33
12 67 32 35
13 77 45 32
14 81 36 45
15 80 52 28
16 79 54 25
17 66 46 20
18 45 33 12
19 66 36 30
20 65 47 18
21 54 32 22
22 51 25 26
23 37 30 7
24 37 32 5
25 38 34 4
26 40 33 7
27 42 32 10
28 47 30 17
29 42 22 20
30 35 23 12








A. M.|A. M.| A(t\
nightlnight! .171
A. M.|A. M.| .Oil
morn I j I
jnightl .55|
jnightj .03| |%in
jnightl .Olj I T

































Temperature: Mean maximum, 58.32; mean minimum, 35.41;
mean, 22.58; maximum, 81; date, 14; minimum, 22; date, 29; greatest
daily range, 45; date, 14.
Precipitation: Total, 1.43 inches; greatest in 24 hours, 55; date,
26.
Number of Days: With .01 inch or more precipitation, 8; clear,
9; partly cloudy, 8; cloudy, 14.
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30 I 30 2
Sum I 1417 721'
Mn. I 47.23 24.03
Precipitation
|P. M.| .01|



































Temperature: Mean maximum, 47.23; mean minimum, 24.03;
mean, 23.2; maximum, 72; date, 18; minimum, 2; date, 30; greatest
daily range, 44; date, 18.
Precipitation: Total, 1.30 inches; greatest in 24 hours, 94; date,
24.
Snow: At end of month, Vz inch.
Number of Days: Clear, 11; partly cloudy, 7; cloudy, 12.
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Meteorological Report—Month of December, 1908 (Brooklngs)
Temperature
I 954| 359| 595
30.771 11.581 19.19
Precipitation






































Temperature: Mean maximum, 30.77; mean minimum, 11.58;
mean, 19.19; maximum, 46; date, 13; minimum, —13; date, 7; greatest
dally range, 30; date, 4.
Precipitation: Total, 0.42 inches; greatest in 24 hours, 40; date, 16.
Snow: Total fall, 4^ Inches; on ground 15th, 4 Inches; at end
of month, 2% Inches.
Number of Days: With .01 Inches or more precipitation, 3;
clear, 12; partly cloudy, 11: cloudy, 8.
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Temperature: Mean maximum, 22.29; mean minimum, 3.06; mean,
19.22; maximum, 44; date, 27; minimum, —30; date, 6; greatest daily
range, 35; date, 19,
Precipitation: Total, 1.20 inches; greatest in 24 hours, 0.40; date
15.
Snow: Total fall, 11 inches; on ground 15th, 8 inches; at end
of month, 3 inches.
Number of Days: With .01 inch or more precipitation, 4; clear,















































































Temperature: Mean maximum, 27.82; mean minimum, 8.07; mean,
19.75; maximum, 50; date, 3; minimum, 18; date, 15; greatest daily
range, 38; date, 11.
Precipitation: Total, 1:57 inches; greatest in 24 hours, 0.60; date,
9-10.
Snow: Total fall, 15^ inches; on ground 15th, 8 inches; at end
of month, 6 inches.
Number of Days: With .01 inch or more precipitation, 6; clear,
6; partly cloudy, 8; cloudy, 14.
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1 35 17 18
2 42 25 17
3 39 27 12
4 40 23 17
5 42 29 13
6 43 26 17
7 45 17 28 P. M. P. M. .05 ^
8 26 13 13
9 32 18 14
10 31 13 18
11 30 13 17
12 26 18 8 night night .05 ^
13 27 13 14
14 23 9 14
15 29 17 12 night|A M.| .25 3
16 27 13 14
17 27 —6 33
18 43 12 31
19 40 22 18
20 40 23 17
21 38 27 11
22 46 30 16 eve. night .021 T
23 58 33 25
24 55 27 28
25 46 28 18
26 46 31 15
27 36 27 9
28 38 22 16
29 . 37 24 13
30 38 28 10
31 40 27 13
Sum! 11651 646| 519
Mn. I37.581 20.831 16.74
Monthly Summary.
N. W. 1 Cloudy
W. j Pt. Cldy.
N. W. Clear
S. E. Pt. Cldy.









N. W. Pt. Cldy.
N. W. Cloudy
















Temperature: Mean maximum, 37.58; mean minimum 20.83;
mean, 16.74; maximum, 58; date, 23; minimum, —6; date, 17; great
est daily range, 33; date, 17,
Precipitation: Total, 0.37 inches; greatest in 24 hours, 25; date, 15,
Number of Days: With .01 inch or more precipitation; clear, 7;
partly cloudy 7; cloudy, 17.
AGRICULTURAL EXPERIMENT STATION








































Temperature: Mean maximum, 49.93; mean minimum, 26.63;
mean, 23.26; maximum, 72; date, 23; minimum, 13; date, 9 and 13;
greatest daily range, 39; date, 27.
Precipitation: Total, 1.16 inch; greatest in 24 hours, 23; date, 24.
Snow: Total fall 4.5 inches.
Number of Days: With .01 inch or more precipitation, 10; clear,
6; partly cloudy, 8; cloudy, 19.
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Sum I 2123) 1284) 839 4 85
Mn. )68.48) 41.41) 27.06
Monthly Simmary.
Temperature: Mean maximum 68.48; mean minimum, 41.41;
mean, 27.06; maximum, 91; date, 5; minimum, 20; date, 3; greatest
dally range. 53; date, 5 and 6.
Precipitation: Total, 4.85 Inches; greatest In 24 hours, 1.43; date.
24.
Number of Days: With .01 Inch or more precipitation, 11; clear,
3; partly cloudy, 14; cloudy, 14.
' ' agricultural experiment station




































P. M. P. M. .04
P. M. P. M. .03
18 night|night .25
9 I
A. M.1A. M.l .30
19 P. M.IP. M.l I
22 nightlnight .52]
24 P. M.|P. M.( .041
23 A. M.A. M.j .20|
34 night A. M. .62































Sum] 2312] 1637] 675 | 2.29
Mn. I77.06] 54.56] 22.5 |
Monthly Simmary.
Temperature: Mean maximum, 77.06; mean minimum, 54.56;
mean, 22.5; maximum, 90; date, 30; minimum, 41; date, 14; greatest
daily range, 34; date, 26.
Precipitation: Total, 2.29 inches; greatest in 24 hours, 0.62; date,
26.
Number of Days: With .01 inch or more precipitation, 9; clear,
9; partly cloudy, 7; cloudy, 14.
Respectfully submitted,
—Clifford Willis,
Agronomist and Supt. of Substations.
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BOTANICAL DEPARTMENT.
During the summer of 1908 the department carried on ex
periments in spraying mustard and other noxious weeds, with
the view of determining the efficacy and cost of this means of
weed extermination.
The major part of the spraying experiments were con
ducted in grain fields located at various places in South Da
kota with the cooperation of the American Steel and Wire Com
pany of Chicago. The company furnished the services of an
expert as well as spraying machines and ample quantities of
the iron sulphate. The representative of the department fol
lowed each experiment in detail both during the application of
the spray as well as some days afterward to observe the final
effects of the chemical.
The problem with which the Botanist was particularly con
cerned dealt with the physiological action of the iron sulphate
and the probable means by which most weeds were killed, while
the grain remained but little affected. Besides these experi
ments carried on a large scale a few others were carried on a
much smaller scale at Brookings in order to determine the ef
fect of the iron sulphate spray on dandelions and other noxious
weeds in lawns. The effect of kerosene, gasoline and various
strengths of sulphuric acid on dandelions, etc. Several features
of these problems still remain unsolved; some results are, how
ever, incorporated in Bulletin 112, publication, March, 1909.
A considerable part of the time at the disposal of the de
partment during the last year was devoted to answering in
quiries from correspondents throughout the state, relative to
plants in general, weeds, plant diseases, adulturation of seeds,
etc. But little work has been done in continuation of former
work on rusts and other plant diseases, owing to the lack of
time. A small amount of study was made during the year, how
ever, on the minute structure and cytology of the various
stages of the rusts. It is planned to continue this work as time
will permit. Also to continue studies on the various fungi which





James W. Wilson, Director.
Dear Sir:—
I herewith transmit the report of the Department of
Chemistry of the South Dakota Agricultural Experiment Sta
tion for the fiscal year ending June 36th, 1909.
During this year two main lines of work have been follow
ed. The first line is a continuation of the work of the previous
year with sugar beets. The object of this work is to produce a
strain or strains of sugar beets adapted to our northwestern
conditions that shall be of sufficient size and vigor to insure a
profitable crop to the grower and also to have the sugar con
tent as high as possible so that these beets will be in every
way adapted to the needs of sugar factories. It is also hoped
that by careful and skillful breeding the type of the strain or
strains may become fixed and more permanent than that of
the ordinary market varieties of seed now in use by the Ameri
can sugar beet grower.
Naturally this work divides itself in two divisions. First
there is the process of selection. Starting with a variety of
seed as furnished the American grower by the leading seed
growers of either this country or of Europe typical mother beets
are selected and then one by one subjected to analysis. All
beets falling below a certain standard are rejected while those
reaching requirements are saved for propagation. During the
year twenty-four varieties of seed have been used and 2774
single beets have been analyzed. Standard mother beets from
these strains have been selected and planted for seed propaga
tion. The results obtained are still confirmatory of the fact
that our soil and climate are well adapted to sugar beet culture.
The percentage of sugar has been very high, rising in one in
stance to 24.8 per cent sugar in the beet.
Last spring no new varieties of seed were planted, only
those grown on our own plats from pedigreed seed being used.
According to agreement a portion of this home grown seed
was delivered to the Bureau of Plant Industry, United States
Department of Agriculture and the same has been planted at
the various Government Stations throughout the west.
The second line of amelioration has been the cross breed-
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ing of different strains and the self pollination of certain in
dividuals with strongly marked and desireable characteristics.
Very many successful crosses have been secured and the seed
planted. This part of the work was directly under Dr. C. O.
Townsend of the Bureau of Plant Industry. The self pollination
experiments were also successful and the seedlings are show
ing great vigor on our plats.
Material for a bulletin on this subject is now ready.
The second line of work is on digestion coefficients for
Dakota grown grains and forage plants. The work with sheep
has been completed and the results published in Bulletin No.
114. The work was continued with horses during the year
and the determinations were rnost satisfactory. This work will
be continued for a series of years and the results will be pub





Brookings, S. D., July 27th, 1909.
Director James W. Wilson,
South Dakota Experiment Station,
Brookings, S. D.
Dear Sir:—
In compliance with your recent request I take pleasure in
submitting herewith a summary report of the work done in the
Dairy Husbandry Department during the fiscal year ending
June 30th, 1909.
The work on "A Study of South Dakota Butter" including
both physical and chemical qualities, with a view of improve
ment, and in cooperation with the chemistry department has
been completed. The results have been published in Bulletin
No. III.
The work on the relation of the acidity of commercial but
ter to its quality and keeping property has also been completed.
The data is now being compiled and results will be reported to
you with a view of publication in the near future.
During the last year much work has been done on the
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relation of certain factors and processes involved during the
different manufacturing processes to the acidity of butter and
kinds of acids present and formed. This work is now in prog
ress and will be much facilitated by the addition to this staff
of a bio-chemist and by the use of the equipped dairy re
search laboratory.
The dairy herd and factory records are continued, which
in the future should lead to valuable deductions.
The college is now building and equipping a new dairy
barn at a cost of $10,000. This will afford excellent op





Brookings, S. D., July 19th, 1909.
Director James W. Wilson,
South Dakota Agricultural Experiment Station.
Dear Sir:—
During the past year work has been conducted along
lines similar to that of the previous year. The first two months
were occupied with work in the summer school and in in
specting the nurseries of the state. Life history work has been
continued but with varying results owing to the lack of proper
facilities. It would seem imperative that the Entomologist
should be provided with an insectary at as early a date as pos
sible. However the life histories, previously unknown, of two
insect pests have been almost completed but not sufficiently
to warrent publication. Spraying experiments, though plan
ned could not be carried out owing to the lack of funds and
orchard facilities.
Experiments in the killing of *prairie dogs were con
ducted at the sub-station at Cottonwood, S. D., with gratify
ing results. Owing to the lack of funds this work has not
been completed but should be during the coming year. A spray
bulletin has been prepared by this department in conjunc
tion with Dr. E. W. Olive, in order to meet the constant
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demand for such information by the fruit growers and farm
ers of the state. . -
• Respectfully submitted,
• • > ' ' ' • —Robert Matheson,
Entomolgist,
HORTICULTURE DEPARTMENT.
Director James W. Wilson,
South Dakota Experiment Station.
Dear Sir:—
At the close of the fiscal year in June, 1908, I was in
Russia so that the present report really covers the two years
ending June 30th, 1909.
Under appointment from the United States Department
of Agriculture I again made a tour as Argicultural Explorer
to finish the search for hardy legumes and other plants in
Northern Asia, especially the Siberian Alfalfas found on my
second trip as Agricultural Explorer to Siberia in 1906. The
trip included, Russia, Siberia, Mongolia, Manchuria, Turk
estan, Transcaucasus and Algiers, and ranged from the Gobi
Desert in the east, westward through the Salt Steppes of
southwestern Siberia and the Hunger Steppes of Turkestan to
the desert of Sahara in North Africa. A preliminary report
was published May 27th, 1909, by the United States De
partment of Agriculture as Bulletin 150 of the Bureau of
Plant Industry: "The Wild Alfalfas and Clovers of Siberia,
with a Perspective View of the Alfalfas of the World." Many
new lots of seed and plants were obtained, especially seed
of the three yellow-flowered alfalfas found on my second Si
berian trip in 1906. We now know what the northern hemis
phere can furnish in hardy alfalfas and these new plants it is
hoped will greatly aid in the development of the prairie north
west.
Some new fruits originated in the fruit breeding experi
ments jn this department were described in Bulletin No. 108,
issued May, 1908. Some of them were distributed in the
spring of 1908 for the first time, especially Hanska, Sapa, and
Skuya. The female parent of Hanska is our wild north-
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western plum, male parent Chinese apricot plum, Prunus
Simoni. The female parent of Sapa is our western Sand
Cherry, the male parent, Stiltana plutn of the Japanese type.
The female parent of Skuya is Red June, a Japanese plum,
the male parent, DeSota, a well known native plum. Some
new native plums, especially Wastesa, Yuteca, Zekanta, Huya,
Topa, Winnepeg and Assiniboin, were sent our for limited trial;
also some hybrids of the western Sand Cherry with the Japanese
race of plums.
The past year some of these new hybrids have fruited in
many places especially Sapa and Opata. The Sunbeam rasp
berry, first sent out in the spring of 1906, is making a good
record in many places, as a variety sufficiently hardy without win
ter protection. It is not my ideal raspberry, nor one for milder
regions, but will fill a long felt want until a large variety can
be selected and propagated from the many thousands of new
seedlings that are coming on at this Station. Some of the
new plums, sand cherries, currants, crabs, and apples fruited
for the first time this season, give promise of being valuable
for trial elsewhere.
At the State Fair in 1908 and 1909 a display was made of
these new seedling fruits, especially the hybrid plums.
Large importations of new trees and plants were again
made the past two years, and the endeavor being to keep up to
date with the novelties in eastern and western Europe.
In the crossing experiments last spring, a specialty was
made of the apple. The Prairie Northwest needs a hardy win
ter apple.
The work of the Department was increased last spring
by many thousands of alfalfa plants raised in pots for transplant
ing to the sub-stations at Highmore, Eureka and Cottonwood in
the spring of 1910, under the auspices of the Agronomy Depart
ment. It is considered a matter of great importance that these
Siberian alfalfas be given a thorough trial as soon as possible
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YETEKINAKY DEPARTMENT.
Brookings, S. D., Oct. 15th, 1909.
Director James W. Wilson,
Station.
Dear Sir:—
I herewith beg leave to submit the annual report of the
Veterinary Department.
Work in investigations of "Lumpy Jaw" have continur
ed as heretofore and we hope to have this completed within
a comparatively short time.
Subsequent to a test of the coal-tar dips in the treatment
of sheep scab a cooperative experiment with the Bureau of
Animal Industry, U. S. Department of Agriculture on the ef
fect cresol and coal tar creosote dips on cattle mange was
undertaken. This experiment has now been completed.
During the last session of the state legislature an ap
propriation of $5000.00 was made to the Veterinary Depart
ment for the manufacture and distribution of hog cholera
serum, to be prepared according to the methods published by
the Bureau of Animal Industry. While it is yet too early
to form a correct estimate of results, the results so far ob
tained are encouraging.
Very respectfully,
—E. L. Moore.
